The extent of interaction between international capital flows and macrofinancial stability is an important and unsettled topic of debate. We contribute to this discussion by providing empirical evidence on the relationship between capital flows and domestic credit growth using a large cross-country panel dataset which includes both developed and developing economies. In the benchmark model, we use a fixed effect model, and find a statistically significant and positive co-movement between the two variables, which is consistent with common wisdom and recent theory a la Bruno and Shin (2014) . This empirical regularity is more pronounced in upper-middle income countries in comparison with the lower-middle and high income countries. The main results are robust to other econometric specifications and variety of alternative measures for credit growth and capital flows.
.
International capital flows are in principle beneficial for countries, particularly for those with low saving rates; however they can also intensify macro-financial risks in recipient countries, as illustrated in recent turmoil in emerging countries. The fact that the size of capital flows has reached remarkable levels over the course of the last decade makes this concern all the more relevant for policymakers, especially in emerging economies ( Figure 1, panel a) 4 . In particular, the extent of interaction between international capital flows and macro-financial stability is an important topic of debate which is still unsettled (Kose et al. 2009 ). Also, appropriate policies to benefit from greater financial integration while limiting the adverse effects have been some of the raised topics of discussion among others in both policy circles and academics. 4 See also Broner et al. (2013) and Kose et al. (2009) . 5 See IMF (2012) and CIEPR (2012) for detailed discussions. In this regard, we study the interaction between international capital flows and domestic credit growth using a large cross-country panel dataset which includes both developed and developing economies. Our empirical results, based on panel data regressions, verify significant positive correlation between net capital inflows and domestic credit growth, and are robust to various econometric specifications. This is consistent with the findings in the recent empirical studies in the literature as well. 6 We also find that credit growth rate is positively correlated with real GDP growth, and negatively correlated with inflation and crisis periods, which are quite intuitive results. Moreover, the interaction between capital flows and credit growth is more pronounced in upper-middle income countries in comparison with high income and lower-middle income countries.
6 See Rey (2013) , and Lane and McQuade (2014) However, they can also potentially lead to financial vulnerabilities through excessive debt expansion, currency mismatches, inflation, exchange rate appreciation, and asset price booms. Intuitively, credit growth is an important channel through which capital flows potentially accumulate macro-financial risks in domestic economies. 8, 9 In particular, excessive credit expansions may lead to unsustainable debt levels for households and implausible leverage ratios for firms. 10 In this regard, we aim to investigate possible interaction between crossborder capital flows and credit growth in order to shed light on the role of capital inflows in accumulating aforementioned financial risks in domestic economies.
11
The rest of the paper is organized as follows: we provide a literature review in Section 2, we provide a literature review, in Section 3 we present the data set, we discuss the results in Section 4, and we finally conclude in Section 5.
7 Section 2 provides a detailed review on the theoretical and empirical literatures on international capital flows. 8 See Bruno and Shin (2014) for an example of mechanism through which domestic banking sector transmits financial risks from global liquidity. 9 Jorda et al. (2011), Schularick and Taylor (2012) , and Gourinchas and Obstfeld (2012) document show that financial crises tend to be followed by credit booms. 10 See Mian and Sufi (2010) and Mendoza and Terrones (2012) among others. 11 Shin (2012) emphasizes the role of gross flows between Europe and U.S. in credit booms of the U.S. in mid2000s.
Related Literature
A broad strand of literature that this paper adjoins is a body of research on the macroeconomic and financial (in)stability implications of global financial integration (surge in international capital flows preceded by liberalization of capital accounts). Despite presence of numerous papers attempting to understand the effects of financial integration on domestic economies, neither theoretical nor empirical literature is conclusive on the topic. On the theory side, most of the studies focus on the consumption, output, and risk sharing implications of financial integration. While standard business cycle models predict substantial welfare gains from financial integration through increased risk sharing and output growth, and decreased consumption volatility (Backus et al. 1992 , Baxter and Crucini 1995 , Sutherland 1996 ; others Cross-country empirical studies such as Razin and Rose (1994) , Kose et al. (2007) , and Levchenko et al. (2009) find either little or no benefit from financial integration in terms of consumption, output, and risk sharing; whereas Bekaert et al. (2005) , Bekaert et al. (2007) , and van Wincoop (1994) , among others, provide evidence on the opposite.
Policy alternatives to manage capital flows -especially for emerging countries -have also been an important topic in the literature. For instance, Stiglitz (2000) summarizes the potential benefits of financial liberalization for domestic economies and classifies the conditions under which global financial integration would be beneficial for domestic economies. He concludes that full capital account liberalization might be harmful for countries, especially those with weak institutions for financial stability. In particular, he argues that countries tend to benefit from direct investments whereas they face macro-financial volatilities with fully liberalized short-term capital flows. Our paper differs from those studies by providing evidence for a larger set of countries for a longer time span and disaggregates the results with respect to income level classifications.
Hence, we aim to contribute filling this gap in the literature by providing complementary crosscountry evidence. databases. In addition we used series generated by Chinn and Ito (2006) , Darvas (2012) , and
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Broner et al (2013) which will be explained later in this section. The macroeconomic variables used in our analysis include credit growth, net capital inflows, real GDP, real per capita GDP, real exchange rate, inflation, and capital account openness index. Below, we give a brief description for each variable.
Variable definitions
Here we shortly explain data sources and measurement units of each variable used in the empirical analysis. Table 1 reports the summary statistics of the variables covering complete set of countries and the entire range of time.
Credit growth: In the benchmark specification, we use "bank claims on other sectors" (IFS database) divided by consumer price index to measure real private credit growth following other studies in the literature. 13 We alternatively use private credit to GDP ratio (WDI database)
as a robustness check as in Lane and McQuade (2014) , Djankov et al. (2007) and Furceri et al.
(2011).
13 Calderon and Kubota (2012) , and Guo and Stepanyan (2011) . high income countries (Japan, Norway, United States) whereas the middle and bottom panels reports those for upper-middle (Poland, South Africa, Turkey) and lower-middle income countries (Colombia, India, Thailand), respectively. In a nutshell, the relationship between credit growth and capital flows seems to be more regular in the selected upper-middle income countries, which will also be confirmed in a more formal empirical analysis in Section 4. Notes: Credit to GDP ratio on the horizontal axis and net capital flows to GDP ratio on the vertical axis. Both series are measured in percentage units. As denoted in equation (1), the fixed effect model is estimated with growth rates: that is we take the first difference of NCF and CR which are already measured in percentage units, and take the first difference of logarithms of the rest, except dummy variables and capital account openness indices. This index contains negative numbers; therefore we took first difference instead of log difference to keep the number of observations. Estimated coefficients of the benchmark model are reported in Table 2 . Separate columns report estimates for cases where we include various set of independent variables in the regression. We are, in particular, interested in the estimated coefficient of β which reveals the interaction between credit growth and net capital flows. In line with the previous results in the Robust standard errors in brackets *** p<0.01, ** p<0.05, * p<0.1.
Notes: REER abbreviates Real Effective Exchange Rate.
literature, the correlation between the two is always positive and statistically significant. This is also robust to various choices of control variables in the equation (Table 2 , Columns 1 to 6). The correlation between the two variables is .36 when we control only GDP growth, and gets as large as .43 when we control for complete set of explanatory variables.
According to the estimates, credit growth rate is positively correlated with real GDP growth, and negatively correlated with inflation and crisis periods. These coefficients are also statistically significant. This result is quite intuitive from both supply and demand perspectives
As the economic conditions improve, credit demand would increase via improved balance sheets of firms and households who tend to consume and invest more. On the other hand, an increase in inflation is supposed to discourage both lenders and borrowers, because it increases uncertainty and complicates making healthy decisions for both lenders and borrowers.
Moreover, per capita income growth and capital account openness index are positively and real exchange rate is negatively correlated with credit growth rates with statistically insignificant coefficients.
Disaggregation of the countries with respect to per capita income levels reveals some interesting results. Following 'World Bank,' we categorize countries as high, upper-middle, and lower-middle income economies, and run specific regressions for each set of countries. The results are reported in Table 3 . The positive correlation between credit growth and net capital inflows is valid for all three sets of countries, and more pronounced in upper-middle income countries in comparison with the lower-middle income and high income countries (Table 3, columns 1 to 3). In particular, estimated coefficient for upper-middle income countries is .75 whereas it is .38 and .32 for high income and lower-middle income countries, respectively. In addition, inflation is negatively, and GDP growth, per capita income growth, and real effective exchange rate growth are positively correlated with credit growth in all three groups of countries. The statistical significance of the estimated coefficients vary with the type of country groups. Robust standard errors in brackets. *** p<0.01, ** p<0.05, * p<0.1.
Notes: Country classifications.of credit.
Robustness Checks
We provide some robustness checks in this section. We alternate the credit growth and capital flow measures as a first robustness check. In particular, we use "credit to GDP ratio" instead of "level of credit" itself to measure domestic credit. Also, we use "level of net capital flow" and "its ratio to trend level of GDP" instead of "its ratio to current GDP" as alternative specifications.
19 Columns (1) to (4) of Table 4 In addition, we alternate the econometric specification, and use a dynamic panel method a la Arellano and Bond (1991) which is especially useful in cases where number of cross sections (n)
is relatively larger compared to number of time periods. 20 This method allows us to incorporate the dynamic nature of credits. In particular, we use the lagged value of the credits as an independent variable on the right hand side which leads to inconsistency in fixed effect regression but not in Arellano-Bond model. In particular we estimate equation (1) with a lagged value of the dependent variable on the right hand side.
We estimate the Arellano-Bond model with system GMM and difference GMM. We treat real GDP growth, inflation, and per capita income growth as potentially endogenous variables, and use them as endogenous instrumental variables. In addition, we used the rest of the independent variables, except dummies, as exogenous instruments. Shown in the last two columns of Table 4 Robust standard errors in brackets *** p<0.01, ** p<0.05, * p<0.1.
Notes: X represents the explanatory variables presented in equation (1). GDP trend is the trend component of GDP which is calculated using Hodrick-Prescott filter.
Conclusion
In this paper we aim to contribute to the debate on the interaction between international capital flows and domestic macro-financial stability. In particular we provide empirical evidence on a statistically significant correlation between net capital flows and credit growth using a large cross-country dataset.
Interaction between international capital flows and macro-financial stability is a topic which is still unsettled. There are lots of remaining questions to be answered. For instance, the linkage between capital flows and balance sheets of banks, firms, and households are important research topics which might shed light on the channels through which capital flows affect macro-financial stability. The role of external (im)balances on the posture of these channels is another important question which can help assessing country-specific risks against capital flow volatilities.
